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Abstract    
The present study involved 50 adult female rhesus macaques (Macaca mulatto) of age ranging between 4 to 15 
years. Pregnancy diagnosis was done by using laparoscopic method. Anesthesia was achieved by using xylazine 
(2mg/kg) and ketamine (10mg/kg) intramuscularly. The gravid uterus was located close to the urinary bladder in 
early pregnancy and in abdominal cavity in the mid and  late stage of pregnancy. The procedure was completed 
within 10 - 12 minutes. There were no complications after the surgery and recovery of animal was smooth and 
uneventful. The results of this study showed that laparoscopic method is also one of the methods of pregnancy 
diagnosis in rhesus macaques and it can be a precise and a reliable method of pregnancy diagnosis in rhesus 
macaques. 




Rhesus macaques are sexually dimorphic like other 
species and females have an average height of 1.54 ft 
and an average weight of 5.34 kg (Fooden, 2000; 
Singh and  Sinha, 2004). Rhesus macaques females 
reach puberty at around 3 years of age, while males 
mature sexually by 4 years of age. Females reproduce 
up to 20 years of age (Rawlins and Kessler, 1986). 
The majority of mating occurs in October through 
December and births coinciding with the end of the 
rainy season, or during the period of highest food 
abundance (Lindburg, 1971). Generally, one to two 
matings occur per year. The gestation period of rhesus 
monkeys ranges between 158 and 173 days (Krohn, 
2009) with the average of 166.5 days (Silk et al., 
1993). 
Various methods for such as caudal artery monitoring, 
palpation of the fetus, rectal palpation, non-return to 
oestrus (Wani and Sahni, 1980) are available for 
pregnancy diagnosis in animals depending upon the 
stage of gestation. Laparoscopy can be used as a 
method of pregnancy diagnosis by directly visualizing 
the genitalia in pregnant animals (Snyder and 
Dukelow, 1974; Goel, 1992). It has been found to be a 
unique tool as it allows the observation of the 
reproductive tract with little or no adverse effects on 
either the cycle or pregnant animal and provides a 
practical method of diagnosing pregnancy, 
determining ovulation numbers and studying uterine 
morphology and activity (Wildt et al., 1975). Some 
methods give a higher degree of accuracy at the early 
stage of gestation, others at the late stage of gestation 
(Goel, 1992). The objective of the present study was 
to diagnose pregnancy in rhesus macaques by a 
laparoscopic method. 
Materials and Methods 
Free-ranging rhesus macaques (Macaca mulatta) were 
captured during the breeding season (October- 
January) from different locations of Shivalik Hills in 
Himachal Pradesh, India. Capturing of rhesus 
macaques was done by trapping cage made of iron 
rods of size 2x2x2 meters. After capturing, the rhesus 
macaques were transported to Monkeys Sterilization 
Centre with adequate water and feeding arrangements. 
Animals were given rest for one to two days before 
laparoscopic procedure.  General anesthesia was 
administered by intramuscular injection of ketamine 
10 mg/kg body weight and xylazine 2mg/kg body 
weight (Troy Laboratories PTY Ltd., Australia). In 
advanced stage of pregnancy Ketamin at 15 mg/kg 
body weight was administered alone. 
Clipping, shaving and scrubbing of the anaesthetized 
animal was done. Animal was placed in 
Trendelenburg’s (head lower than body) position in 
dorsal recumbency. Pre umbilical incision of 6 mm 
was given on skin with scalpel on ventral mid line and 
1
st
 port was created and a veress needle was inserted 
through this incision to achieve pneumoperitonium 
with carbon dioxide at 8 mmHg pressure in order to 
get more space and visibility of organs and to avoid 
puncture of internal organs. The veress needle was 
then pulled out and a 6 mm trocar with canula was 
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inserted in this port. One port of the  same size was 
created  laterally on  left side 6 mm away  from 
ventral midline of the body of animal. The trocar was 
removed from midline canula and telescope (5mm-
diameter, Frontline Limited, Germany) connected to a 
light source inserted through this canula. A grasping 
forceps was inserted from lateral port to clear the 
visibility of gravid uterus. A light reddish-colored 
gravid uterus was clearly observed near the urinary 
bladder. 
Results and Discussion 
The induction of anesthesia was generally calm and 
smooth throughout the surgical procedure. The 
induction time was observed to be 4.06 ± 0.22 min. 
The duration of anesthesia was found to be 72 ±0.28 
min, recovery time was 48±0.18 min., while time for 
laparoscopy was 10±0.34 min. Surgical suture 
(Vicryl
®
 3-0, Ethicon) was used to avoid removal of 
the stitches after the healing of the surgical wounds 
and to avoid keeping the free range animals for a long 
period in captivity.  In the present procedure, a 
moderate inflation of abdominal cavity was achieved 
by carbon dioxide gas at 8 mm of Hg pressure 
gradients. The 8 mmHg pressure gradient was 
sufficient to perform the laparoscopy in the pregnant 
macaques. The carbon dioxide flow rate of 1 L/min 
was also sufficient to maintain intra abdominal 
pressure. The pregnant uterus was easily recognized. 
The laparoscopic method of pregnancy diagnosis was 
found to be effective and precise in all stages of 
gestation in rhesus macaques. In the early stage of 
pregnancy (Figure 1), increased uterine size and 
change of shape from flat to round were observed.  
 
 
 Fig. 1 Uterus at early stage of pregnancy        
 
In mid stage of pregnancy the uterus was relatively 
larger in size and appeared as a ball (Figure 2). In the 
late stage of pregnancy, the uterus was visualized like 
‘shot put’ ball (Figure 3).  
 
Fig. 2 Uterus at  mid stage of pregnancy 
 
 
Fig.3 Uterus at late stage of pregnancy 
 
The gravid uterus was located close to the urinary 
bladder in early pregnancy and in abdominal cavity in 
the mid and late stages of pregnancy. Laparoscopic 
procedure for various surgical interventions during 
pregnancy has been considered effective and safer in 
human females (Hunter et al., 1995; Reedy et al., 
1998). In the present report, all the animals recovered 
smoothly and started eating and drinking. 
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